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(57) Parental information of a video program 
recorded on an optical disk is always checked (S43 to 
S45) in a disk player. Even if a jump of laser beam trac- 
ing of an optical head erroneously occurs due to shocks 
or vibrations, the content of parental information 
assigned to the destination of optical head jumping is 
checked, to thereby achieve an accurate parental con- 
trol of selective restriction for the video whose reproduc- 
tion or presentation is restricted by the parental 
information. 
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KEY INPUT FOR DETERMINING WHETHER PARENTAL 
CONTROL FOR DISPLAYED TTTLE(S) IS ACTIVATED 
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KEY INPUT FOR DETERMINING DESIRED PARENTAL 
CONTROL LEVEUS ) INCLUDING SEQUENCE LEVEL. 
CELL LEVEL, AND LEVEL CORRESPONDING TO 
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As FNAST, the number of audio streams in each file 
is written. 

As FNSPCH. the number of sub-picture channels in 
each file is written. 

As FACODE. the language codes (English. Japa- 
nese, and the like) of audio streams are consecutively 
written in the order of audio stream numbers. If an audio 
stream type is data other than languages. FFh is wnt- 
ten. 

* * As FSPCODE, the language codes (English, Japa- 
nese, and the like) of sub-picture channels are consec- 
utively written in the order of channel numbers. If 
corresponding data is not a sub-picture type. FFh is 

Wntt As FSINF. parental control data for the respective 
titles and the numbers of angles and programs in the 
titles are written in the order of title numbers, starting 
with #1 . 

The number of titles is the sum total of self-termi- 
nating type sequences and connection type start 
sequences in each movie or music file. 

The title numbers continue in the ascending order 
of sequence numbers in f ile number #1 . with title #1 cor- 
responding to a sequence of file number #1. After the 
last sequence subjected to title selection, the title 
number follows file #2 sequence #1 . 

As the parental control data, the parental level of 
each sequence is written. 

As the number of angles, the number of angle cells 
in an angle block contained in a sequence is written. If 
there is no angle block. "0" is written. 

As the number of programs, the number of pro- 
grams in each sequence is written. 

The menu structure information (MSINF) in menu 
structure information area 87 is the position information 
of picture data for a menu which is stored in each file. 

As shown in FIG. 8. the menu structure information 
is constituted by the following parameters: MOMCEL 
(number of menu cells), TMSCEL (title menu start cell 
number), ADMSCEL (audio menu start cell ™™ber), 
SPMSCEL (sub-picture menu start cell number), PEM- 
SCEL (program menu start cell number), and AGMS- 
CEL (angle menu start cell number). 

As MOMCEL, the number of menu cells recorded 
on this file is written. If there is no picture data for a 
menu is the file, OOh is written. 

As TMSCEL, a title menu start cell number is writ- 
ten If there is no title menu cell, OOh is written. 

As ADMSCEL an audio menu start cell number is 
written. If there is no audio menu cell of the correspond- 
ing file number. OOh is written. 

As SPMSCEL. a sub-picture menu start cell 
number is written. If there is no sub-picture menu cell of 
the corresponding file number, OOh is written. 

As PEMSCEL, a program menu start cell number is 
written. If there is no program menu cell of the corre- 
sponding title number. OOh is written. 

As AGMSCEL. an angle menu start cell number is 
written. If there is no angle menu cell. OOh is written. 



Menu cell information table (MCIT) 88 is a table in 
which pieces of menu cell information (MCI) such as 
positions, sizes, and reproduction times required to 
reproduce menu cells 90 are consecutively written. In 
5 menu cell information table 88. the pieces of menu ce 
information (MCI) are defined by a set of i menu eel 
information areas 89 written in the order of menu cell 
numbers. 

As shown in FIG. 9. each menu cell information 
10 (MCI) in menu cell information table 88 is constituted by 
the following parameters: MCCAT (menu cell type, or 
menu cell category). MCSSCR (menu cell start pack) 
MCSLBN (menu cell start logical block number), and 
MCNLB (number of (constituent logical blocks). 
75 As MCCAT (menu cell type/category table), the fol- 
lowing pieces of information, are written: copy control 
information indicating whether a copy operation is per- 
mitted or inhibited, parental control information indicat- 
ing the parental levels of all picture data constituting 
20 each menu cell, menu type information indicating a title 
menu, a program menu, an audio menu, a sub-picture 
menu, or an angle menu, and a language code of a 
menu cell. 

As a language code, a code number in a language 
25 code table is written. 

As MCSSCR, the upper 32 bits of SCR (system 
clock reference; system time reference value) written in 
a menu cell start pack are written. 

As MCSLBN. an offset logical block number from 
30 the file start position as the menu cell start address is 

written. , M . 

As MCNLB, the number of logical blocks constitut- 
ing each menu cell is written. /r>r s 1Klcrx 
In this case, the disk structure information (DSINF) 
35 and the menu structure information (MSINF) are con- 
secutively written in file management information area 
82. Menu cell information table (MCIT) 88 is aligned 
with a logical block boundary. 

Music and movie data of one or a plurality of titles 
40 are respectively stored in movie and music files 78 cor- 
responding to file numbers 1 to 99. 

*s shown in FIG. 10, each file 78 has a file structure 
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'constituted by file management information area 101 
and video data area 102. In file management informa- 
45 tion area 101. management information (address infor- 
mation and reproduction control information, etc.) is 
written. In video data area 102, the video data of file 78 
(video, audio, and sub-picture data pieces, etc. are sim- 
ply referred to as video data) is written. 
so In video data area 1 02, video data is divided in units 
of cells, similar to menu data cells 90 of disk information 
file 76. That is. the video data is arranged as j picture 
data cells 105. 

In general, movie or audio data of a given title is 
55 expressed as a set of consecutive sequences (or con- 
secutive program chains) 106. For example, a movie 
story is expressed by consecutive sequences 106 cor- 
responding to "introduction", "development", "turn", and 
"conclusion". 
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Video data area 102 of each file 78 can be defined 
as a set of sequences (or program chains) 106, as 
shown in FIG. 1 1 . Each sequence 106 is expressed by 
a plurality of video programs (chapters) 107 corre- 
sponding to various scenes of the story. Each video pro- 
gram 107 is constituted by a plurality of picture data 
ceils 105. 

Incidentally, in FIG. 11. the file including one or 
more sequences is indicated as a video title set VTS; 
the sequence (or program chain PGC) including one or 
more programs is indicated as video object set VOBS; 
and the program including one or more cells is indicated 
as video object VOB. In this case, each cell is formed erf 
one or more information packs, and each pack is formed 
of a pack header and one or more packets. 

Each picture data cell 105 is constituted by a plural- 
ity of image groups (GOP: Group of Pictures) each 
including disk search/data search information (DSO 
pack 92, main picture pack 93, sub-picture pack 95, and 
audio pack 98, as shown in FIG. 1 2. 

The arrangement of picture data cell 105 is almost 
the same as that of menu data cell 90. In video data 
area 102 (FIG. 10). movie, audio, sub-picture data and 
the like compressed according to a compression stand- 
ard such as the MPEG (Moving Picture Expert Group) 
standard are recorded according to a data format corre- 
sponding to the system layer of MPEG2. 

That is, the data in video data area 102 is a pro- 
gram streamer specified by the MPEG standard. Packs 
92 93 95, and 98 each have a pack structure consti- 
tuted by pack header 97 and packet 99 corresponding 
to a pack. . . 

The main picture pack of the above movie is consti- 
tuted by I-. P-. and B-pictures (Intra-picture, Predictive- 
picture, and Bidirectional^ predictive-picture) . 

A plurality of sub-picture packs constitute a sub-pic- 
ture unit One still image is obtained from this sub-pic- 
ture unit. At least one sub-picture unit can be formed in 
one cell. 

File management information area 101 (FIG. 10) is 
constituted by file management table (FMT) 113, 
sequence information table (SIT) 114. cell information 
table (C1T) 115. etc. 

The picture data cells in video data area 102 are 
consecutively numbered in the order of recording on the 
optical disk 10, starting with #1 . These cell numbers are 
written in cell information table 1 1 5. together with pieces 
of information about cells in connection with the cell 

numbers. . 

More specifically, cell information table 115 is 
defined by a set of areas 1 17 in which j pieces of cell 
information (CO, which are written as information 
required for reproduction of picture data cells in the 
order of cell numbers, are stored. As this cell informa- 
tion (CI), information such as the position, size, repro- 
duction time. etc. of a cell in file 78 is written. 

FIG 13 shows the contents of cell information (CI) 
stored in cell information table 115. As cell information 
(CI) written in cell information area 117, the start posi- 



tion of a picture cell obtained by dividing video data into 
units in accordance with a purpose, a size, etc. are writ- 
ten in the form of parameters. 

More specifically, this cell information (C!) is consti- 
s tuted by cell type (or cell category) information (CCAT) 
indicating the contents of the picture cell which indicate 
whether the picture cell belongs to a movie. karaoKe 
data, or an interactive menu; cell reproduction informa- 
tion (CTIME) indicating the total reproduction time of me 
10 picture cell; system time information (CSSCR) 
described in the cell start pack; cell start position infor- 
mation (CSLBN) indicating the start position of the pic- 
ture cell, i.e.. the start address; and full size information 
(CNLB) indicating the size of the picture cell. 
75 The ceil type/category information (CCAT) is 
formed of copy control information indicating whether a 
copy operation is permitted or inhibited, parental control 
information indicating the parental level of the video 
data constituting the video/picture cell, cell type/cate- 
20 gory information indicating whether the video/picture 
cell belongs to a movie, karaoke data, or an interactive 

tmenu. and a language code (if the cell type/category 
information indicates an interactive menu). 
~* Sequence information table 1 1 4 is defined by a set 
25 of areas 1 1 6 in which i pieces of sequence information 
(SI) each written as information indicating, e.g., the 
order of selection and reproduction of cells 1 05 within a 
range designated in units of sequences 106. are stored. 
As each sequence information (SO. reproduction control 
so information, with respect to the reproduction order and 
reproduction operation of picture data cells 105 
recorded in sequence 106, is written. 

Sequence 106 includes a self -terminating type 
sequence (or a single program chain PGC) which is 
35 completed by itself, and connection type sequences (or 
a plurality of program chains PGC's) which can be 
branched off and connected to the next sequence (or 
subsequent program chain). 

TTie connection type sequences include a start 
40 sequence of video data representing multi-story pro- 
grams. These connection type sequences are formed 
of- a connection type start sequence which can be 
branched off and connected to the next sequence (i.e.. 
a connection type start sequence with which the story is 
45 changed in accordance with the manner of selection); a 
connection type intermediate sequence which can be 
branched off from another connection type sequence 
and is connected to still another sequence; and a con- 
nection type end (or termination) sequence to which 
so another connection type sequence is connected to ter- 
minate this sequence, i.e.. a connection type end 
sequence with which the story is terminated. 

The numbers of these pieces of sequence informa- 
tion are defined as sequence numbers 1 to i. and the 
55 start position information of each sequence is written in 
file management table 113. 

FIG. 14 shows the contents of one piece of 
sequence information (SI) stored in sequence informa- 
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needed, to be used for a monitoring operation in repro- 
ducing video data. „ 
vLn reproduction of one cell is £ 

information to be reproduced ^J^SSSSfi 
reproduction order information .n sequence into rmation 
Z reproduction processing *J*J^£3E, 
mation is continued in the same manner as descnoeo 

'^urne that the optical disk apparatus reproduces 
= J«ntal control target portion of optical disk 10 on 
SpLenSrmal Recorded. A basic opemjon 
SScTa case will be described next wrth reference to 

d isk iSrmaSon tile is loaded into data RAM section 56 

(SteP P are 1 r!tal information about all sequences recorded 
Z ~i nn is referred to on the basis of loaaea 

subjected to parental control on monitor section 6 (step 

S22 A soecHic user (authorized on the basis of a pass- 

above title subjected to parental control (step S23 

Note that the specific user can cancel only Parental 
cJTof a level more derate than reference 
Set recorded in system ROM/RAM section 52 

Wen the user cancels the parental control, paren- 
tal information is stored i r . «J« 
ROM/RAM section 52. When the user does not cancel 

parenS control with respect to the sequence, cell, or 
W ££ttS?ru*m of hierarchical levels of 

S is selected in step S25. each sequence nn forma- 
4 . n , q . in sequence information table (bii) 

idSinto date RAM section 55 (step 
5Sn a reproduction/presentation restr.ct.on start 
Nuance SSr and a reproduction restrict.cn end 

sequence number are detected. Droar am 
Thereafter, respective sequences (or P^ram 

chainl)" sequent^ loaded (step S27). and* . 

checked whether each sequence (program chain) * 

fub£cfed to specific parental * 

reproduction restriction. 



If it is determined that a given sequence (program 
chain) s to be subjected to the reproduction restr.ct.on 
^ 628 ves) this sequence (program cham) .s not 

5 parental control is being performed are displayed on 

monitor section 6 (step S30). 

The next sequence is then loaded. H the next 
sequence is not subjected to parental cortro.(st^ S28, 
no? reproduction is resumed (step S31 in FIG. 29). 
ro n0) ' ncidTntally. at step 29 *J* 

(or program chain) to be reproduced next .s subjected to 
oarental control, in place of reproducng ths next 
Xuence^rogram chain), another M*««£l£ 
gram chain), which is not subjected to the parental 

" ^ZZSSP^^ -striction of the 
\Foen7evSts ejected at step S25 in FIG. 29 cel. .n for ma- 

^ ^Spective cells are sequentially loaded (step 
S33 1 ana Ts checked whether each cell is to be sub- 
25 SSd to restriction of reproduction or presentat.cn 

^SspecHically. it is checked from the Parental 
.^Jrf each cell whether each cell is to be subjected to 
« « to be subjected to reproduction 

30 reSfr Sdetermined that a given cel. is to be subjected 
to reduction restriction (step S34. yes) a reproduc- 
^ Kition signal is output to each * *»» ~ 
Sons 58. 60. and 62. so as to stop output of any 

35 d ^SSir^?e 5) ce«- representing a specie 
scen"^en^ 

trol isbeing performed are displayed on monitor section 

6 (St Wn2 6 the reproduction restriction period of the cel. 
« comes\o an enT(step S34. no), unless other parental 
45 Action exists, reproduction MhMon or ^.cture 
replacement Is canceled (step S37 .n FIG. 29). and 
reproduction is resumed (step S31). 

If the reproduction/presentation restriction of the 
so GOP level is selected at step S25 in FIG. 29. pack data 
2 sequentially loaded into data RAM 
qTs- in FIG 29 or step S38 in FIG. 32). Then the 
pienSl information of each GOP is read from disk 
sSdata search information (DSI) arranged toreach 
JSp^n* S39^ It is checked from the read .nformation 
55 SSKSSof" to be reproduced (step 840)^ 
ff iTfe checked from the parental level of the target 
ZSm the GOP is to be subjected to reproduc- 
[tion restriction. 
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